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difl

Faflowhasheen
dvfined as a practice wherein no crop is fp’cwn and al.l plant growth is

controlled by cultivation or chemicals du.ring a sea.son when a crop might no.rmaily be g.rown.
(Haas et aL, 1974. Fa.Ilow as a practice, associated with crop. rotation, had its origins in. Uedi.terra
nean a ricuituro -arienet ad .1994) nd tinnec to be •use•d• throu.ghcut thern semiarid and. arid
regiors of West Asia and North. A.frica (Ryan et al., 2008). .Additiona.lly, summer (allow h.as been.
practiced wid.elv across the 15 western states of the United. States and the farmed areas of the prad
ne provinces 01 Canada in response to widely varoing precipitation. from year to year, For exam.ple,
preupitab rn cu soar for s sptc fo s P hr no tral Great PUms r r hr United
States mas ran,, ii om douhii, to loss than hi] it 0 i Ion,, ft rm as erago Crr h I i ‘4)

pi in ir wor ton a ii e” ta1loi js 10 t ii iii, r ‘ rcd ictu n Is’ torir ,, ur iduc
tion in one cacason in anticipation that there vilI be at least partial compensation be increased

crop producton the next season. Summer fallow was almost universally adopted n the semd

arid L’S. Great Plains in response to the 19311s dust bowl, higher wartime prices, and much
improved tractor power systems and implements needed to control weeds during tallow (Greb,

1 0Y) Itho r ohjr P of talluss ing ire to m ix in ic soil u iter storige through i m ri ed atcr
1- n, e’ drcrrisrd e Pi 11 1 uS 917t 5 1- “n trirot u’ 1 ibilit r

91 Ze s 1 ‘s’iiin 1/ urds md I fl 91171- no , md 0 us up jts i Is [001 Soil P st I e

‘w’- ‘br d r-c. ‘j m - “ho ho i t t- 1

of variable gross tug cason proc pitation on crop vield
Fallow sx’stems. in semiarid regions can vane in [ci. low frequency (one crop in 2 yr. two crops.n

3 s r thw ow I r P wi1-h the morn to oppcd N stems gc us riB don rg mow
s.urface crop residam edanterod.4artinezet ci., 2006). Crop res.idueproduced degrades over the fad
low period, at varying rates depen.d.ing oat the weed control nmeth.ods us-ed and. climatic conditions,
Fallos’ svsems in ntensit 94 tullage weds P ,ntrol scoeds during the ni up period and
include mavimunu ii mge (plow ug an d harrow n01 opsentionatbare tatlow Ishal 1W dosing an d
rouiweeding), stubble maich (undercutting, minim.u.m tillage (combinations of residual and cow
tact herbicides with subsequent image), and. noatil lage (use of only herbicides’ to contrc.ml fallow weed.
growth). Tiliage ‘k’r-ocks d.osvn, cuts up, and. in.corporates standing a.n.d .tiat crop re.sidue, facilitating
organic uraftor r 1 taboo ho hung ug togo lsstr”tw microbcu ad r U a’ ocr The
various ccorhinatioan 94 fallosv fr•equencd til lage, and chemi.cai weed. control have cR’ccts on. suw
Uce on r ir 0 tnt ri nta n ar U P r P subseqt antis abs i i ‘r0anic

matter content. s-Ui cchvsi.cal structure, precisitatinn -tuurapt’, nutrient avaiiahiiitv, microorpanisnis,

05 Nielsen. USDA-SOS Central; Great Pi,,inc Rcsearch, Station. -03335 County Road ‘“‘k ran. CO

Jdcni 03. ece DauT a bor°”an b
lion, 50335 Counts Road GG, Akron. CO 80720-03030 tancisccacalderon©ars usda.govi.

cc’ ,Sa-ar-c-n’. ccc. 0-c. “-;--.c-”’s SrcsO, cc imerca. 0585 D,u ti’S P-’1 5yj5-

WI 53703 USA So ‘0 coach- i3c,c’-ro a Stabs ISaac ‘c’ .lqc ci0ira. icr’- 0 Hatfieici sad Ti’a’-uc,,’ Saw-c ted



crop nd ta!irv n’crac11cnt and uvi cr0-

eon ioc from and cepy’-ition one. irtace
I e.es at eirtacc sail k: and \ are pen-

oral1’ greatest durng the first S to 10 v-r after
cod tvctod ,i!toucn wes continue
to occur at a s:iower rate thereafter (Peterson
an.d Vettor. 1971; Campbell et al., 1976). The
e..nera.HV n)5t, warm late spring an.d early
nner periods in the central Great PIa.in.s
create favorable conditions to decompose
soil ElM (Bowman et al., 1999), and tiaose.
F vorabie cond.itions are enhanced by tillage
ope rations (Doran et aL, 1998).

Effects on t3oiI
Physic...ai Structure
Ti.Iiage for weed control d wing the fallow
period op rted to have varying effects
on the sod, bulk density in. the surface layer.
The lack of a consistent response of bulk
density to ti.llage i.n fallow systems may be
attnbutabie to amount of time and precip—
itat ion between tilla.ge and. s.amphng, type
of tiflage (disk vs. sweep vs. plow), depth
of tiliage, and soil type (Mikha et al,, 2006).
Results also vary with sampling depth. Gem
erallw tillage ivill decrease bulk density in
th tilled soil layer. However, tilled soil may
event uallv reconsolidate due to gravit4 pre
cipitation, and tratfic. \lrelke and Wilhelm
1Y9tl found a hulk denstv of 1.19 Mg m’

the ro 76-cm layer of a sOt loam soil
in ucsrern \ehraska that h.ad been plowed

ring h,i hliow perioO of a wheat—Dhou
..vctcn” ‘‘n’pared. roith a bulk density of 127

for the s s.tc-m under no-till man

0 ‘

II l. rob eatfa l low alter a r study
r ma !ire- system a i northeastern

S

0 0

in a Ot5 low’ system 8 mo aher th0
ii lays occurred On. the other hand, they

reported lower hulk density under no-till For
a. Driroc loam (Pachic Haplustolls). Mielke et
ci. t, 1984) and Unger (1991) reported no effect
of till age treatments on bulk density; while

I_in ger and Eu lti’n 190th found greater bulk
dema v under corn’entional stubble mulch
t!laee than under notill n the 4— to 7—cm,
depth. l’iku I a rd ‘Mae l’-5-lh analysed the
rambined eftr’ots it tiliage and cropping
intensity on hulk dens ito in northeast—
em Montana., ‘They found that after 9 yr of
cropping, the spring wheat--fallow conven—
tional till system had higher bulk density
in the surface to il-cm layer tha.n in either
the. aaanual spring wheat no-ti.li system cc the
annu.al spring wheat system with.. fall and
spring t.fllage. Pikul et al. (1997) fOund no dif
ferenceinbui.k d.ensi.tv in. the 0-’ to ft0$-’cm,
0,08- to ff15-cm, and 0,15— t 0.30-cm su.rface
soil Iayers of a Williams loam (fin.e—ioa.myl
m.i.xed Typic Agrib-oroll) in. easter.n ‘Montana
when con .pa.ring wheat-V-allow no-till and
conven.tion.al till systems and continuously
cro-pped systems over i.Vyrpe.riod.

Pikul et al, 12006) reported greater
water—filled pore .space for system.s employ
ing fa.llow compared with con.tinuously
cropped a ystems at two northern Great
Plains locations, but m.ixed results regard—
ing the effects of tillage on water—filled pore
space. The ml\cd results are likely to be a
result of variations that occur with time of
sampling and the large seasonal tluctua—
tions that occur in water-tilled pore .space
do ring different rotational phases. Mielke
et al. (1986t found greater water-filled pore
space in both the Dome loam and Alliance
silt loam mentioned above under no—till
management, and lowc’r air pemnw-abi lity
a rid hvd muLe saruiuots ito under no-till.

for ,vou-d control lurng aitow
can also recte soii conditions, that

n rest nrct n’ot gruwtn and development
isesults sit a Oar- cenduc-tesi at nOuns,
Kansas, whore a sweep- low was used i
a convent ion. ci t.iil wheat---fa i low’s stem.

S

0 ear ‘Sri. si to host n,.ic lion sit

.‘r.h 1, so ash i. or-i usri.oesi compact. ion

also ide-nt.i fish a bull” do
ocourrrng at about 10 ens in a wheat--faili,ev
cr..’’entk,’..in,’i ( 0 1 lags system, c’oi ncidl rag with
the depth cit the shallow sweep tillage oper—
ation conducted during the fallow periods.

Changes. to the soil physical condi.tion.
by reducing the frequency of fallow in. a



%vcrv ers feet ins fo r red 1n runoff than
or r’iwin fo,s in th semiaru area 0

northwcntra! C coon. rend was reduced
:rrr 3110W perrods oF a c nverrtional till

winter cot—tallow wtuin receiving 140
k N ra per crop as manure for the prevh

67 or compared the same system
rc ced1ug Oil kg N ha per crop as commen
cdi fertilizer (Willia..ms, 2004). Williams
6101.3) concludect that using manure amen.d
mcnts and not burning residue from th...e
previous crop maintained soil organic C
jvi that reduced or retarded runoff. That
same set provided evidence of reduced
so . erosion with. the use of manure and
maintenance of wheat residue on the soil
surface (Williams, 2008).

Small grain harvest meth ids c.an greatly
influence residue amount and orien.tation,
and sufrsequentlv oiiwate .v poratioircduw
ing the fallow period. McMaster et al, (2000)
showed. that soil water evaporation could be
reduced by 20 to 50% as wheat harvest cutting
height increased from 01 m to 061 m, with. the
amount of evaporation reduction during the
fallow period being dependent on standing
residue stem population. Under very low
stem population conditions (a result of poor
seedling enwrgence and/or poor growing
season rainfall), the use of a stripperheader
Fig 1° I (I Trnr\ t ii 20flS) u i sd iced to

increase ctand log residue mass and height to
minimize soil water evaporation over the dl—
Ow porrod.

INc combined effects of decreawd

race rs’rclres durnc the fallow
30 uao to increasec-.

•rne asured nftitration
in u-intcr wheat residue in.creas

ccv sioipir ability of

ssu.swes.ern. Qu.eeo.sla nil, Th.ornas
.3 a!. (2(108) reported i-rcreased s-un
face residue resulted in increases in
time to runoff, final infiltration rate,
and cumulative infiit.ration follow
inc 100 mm of simu.ia.ted. rainfa.ll

to ivheat residue at the end of a 6—mo tal—
‘ edhik 0-ir H-

greater intiltratron in an annual wheat
no-till s stem than in a wheat -rallow con
ventiona] uli r.vctcm during the First hour
of the first slav in which measurements
were taken., hut that this difference d.isap
pea red over the course of the infiltration
ruts. Thes concluded that the sandy loam
soil of the experimental area settled firmly
following rainfall, with. textural size coon
ponents that effectively filled t.he available
void spaces of the soil with solid.s causing
su.rface ,.eaiing Pikul e.t al, (2006) found
n.o significant cropping system effects on
infiltration for locations tha-.t had the same
tillage system but differing cropping in.tem
sity or crop species in the cropping system.
However, where no tillage was c.ompared
with. tili.age, intiltra ion. was- g.r..eate.r follow
ing tillage and declined over time in tilled
systems. They cautioned that conclusi.ons
regarding cropping system effects on mill
tration a.hou]d he made carefully due to the
significant temporal variation in infiltration
rate measurements.

No-tillage, liovevor, does not always
result in the most infiltration from a given
precipitatron event (Unger, lm42( Jones and
Popharn. 1997). lnf Itration may be greater
into a lillage—loosened than a no-tillage soil
when precipitation amounts do not exceed
the temporary ctora e capacity of the loos
ened soil laver Aim, I ntiltration into a
tir iage-iot scned sul may b.c greater when



t It -i It• cI
t

It It It L
I

It It Z

It
cc

I
t

LI It
LI It

It
LI It

LI

It
01

It
It

It
It

It
It

I
t

01
I
*
I
t

It

It LI
I
t
I
t

LI It

I
t
Z

r
n

C
-
h

—
a
,

a
,—

It

It

It
It

LI
cc

cc
It

L
I

L
I

It

It
LI

L
I It

It
It

LI
It

It It
It LI

It

L
I

It

L
I

It It

It

L
I
,

cc

It

LI

I
t
_

It

It

L
I
t
I
t

It

It

It

It
LI

It LI

LI

It

L
I



a’

a’ a’

a’

a

a’

a’

a’
I

r
I

I

a’

a’

a’

-g — a’
a’

n
n

a’

a’

a
’

a

I

I a’
I

I
a

I

a’
I

I a’
a’

I

a’
I

I
Ct

I N

Ca
’

C
t

C
r

r



result is more protection or the soil from
wind erosion. and greater precipitation stow
age efficiency during fallow periods.

Sha.rratt et al. (2007) quantified soil loss
trom corwentionaliv tilled dlt loom follow
fields (win.t;er wheat. fallow s vs.temi in the
Columha Plateau or castnrn \E;uhington.
Es h;ch ivind nvcnts r red over a
period resulting in soil le’. ranging from
4 2319 kg ho per u nd event and PM 0

raneino ‘r C
.. 1119 , ho pnr wind

event. Tim PM 19 loss comprsnd° to 12 per
cont ut the total soil loss. 7h- concluded
h:it alter native 01 1ag nrant;ceor

nw’ste’ms were needed tor mini miaing
PM1O emissions and rnprro np air quality
in that region. Similar ma nitudes of soil
lossm through wind erosion ha e been
reported for silt loam seils n Colorado iVan
L)onk and Skidrnore. 2iittf and n XVaching-
toe’ Zobeck et ol.. ltiOIi, hut much hiph;’ r

ii TOOt) to 50)100 kg ha - .
have been

reported for anJ and sandy loam soils in
other locations iZ obeck nt al. 1001;
nev et a].. lOhie. The higher soil losses mac
also he related to di t-ierencr’s in wind event
speed and duration, surtace roughness. or
surface cover. Using the wind erosion prw
diction c —tern PA F FE TI i,en ]991) Fr ng
and Sharratt (21)07) estimated an annual
soil loss of 14,250 kg ha from summer
low fields in eastern iAashington,

Soil loss under fallow management due
to water erosion can also be significant.
Boellstorif and Benito (2f)0 I described the
increa.se in. bare (unseeded) fallow area i.n
Europe that occurred fol.lowing the ad.option
of the 1992 MacSharry reform.s to the Eurm
pean Union’s Common gri.cu.ltural. Poi..icy
that inc.luded a seEaside profra.m requi.ring
farmers to take certain, percentages of ara
bie land out of production. in central Spain.,
even area.s with sufficient precipitation, to
s;upport seeded fallow with a cover crop
were being put ir.to trad iPon ci unseeded fah
low with till..age. A stud involving the use
of the re cUed universal soil los s equation
(RUbLE; Re.nard ot ci.. 19911 ndicated the
use of seeded fallow in central .npain would.
cu.t the area estimated to how.’ greater than
6 t ha° soil loss to one-third the area under
that risk when n unseeded allow Boell
storff and Ben Sr. 110(tSt. In central Croatia,
BasIc e t 01. 2004) meclsu red a 5-yr average

01 Ifi’ ho from standard barr’ fi—

I.

low liSLE protoci.d plots (Wischmnir:’r and
Smith. ‘1973 on a 911, slope.

Summary
Fallow production systems continue to be
used throughout various regions of the
world, but particularly in semiarid regions
where precipitation is highly variable in
timing and amount. Systems that reduce

or limit fallow frequency and tillage inten
sity general.ly result in greater amounts; of
surface crop residues rem Lning during
fallow periods. Those residu.e increases
generall.y produce positive effects on .soil
qual.ity for Cr..op production, incl.uding
increases i.n soil OM, n.utrients, physical
stru.cture, water content, an.d microorgan
isms, as well as red.uct:ions in soil l.oss by
wind a;nd. water erosi.on.
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